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The present invention is about a petroleum coke extraction system from the 
coking chambers through draining steel belt conveyors. 
5 At the present time, in some plants, the petroleum coke produced at the 

refineries is extracted from the coking towers through a wet process which utilizes 
the water as a transport fluid. A brief description of the current process will better 
explain this procedure. 

The coke is produced in appropriate cylindrical reactors wherein, because 

10 of the temperature, thermal cracking reactions occur, from which the production of 
light hydrocarbons (gasoline, gas oil, oil, and gas) and coke are obtained. The light 
hydrocarbons in the gas form are stripped from the top of the reaction chamber 
while the coke, which is a byproduct of the process, remains inside the chamber 
packing from the bottom upwards. As this phase comes to an end, the coke 

15 extraction from the reaction chamber follows. First of all, it is necessary to cool the 
coke with water by gradually filling up the entire chamber thus flooding all the 
material inside of it. Once the filling up phase is over, the extraction phase begins, 
which is of greater interest for the simplifications that this invention is attempting to 
obtain. 

20 After the opening of the chamber the water cutting phase takes place by 

removing the flange from its lower part. From the top of the chamber a high 
pressure water drill equipped with lateral and vertical nozzles is introduced. 
During a first step, the enlargement of the central hole is provided with the use of 
the vertical nozzles. In the following step, the coke is gradually cut from the top 

25 downwards by using the lateral nozzles and thanks to the previously made hole 
the coke can run down towards the bottom and come out of the chamber. The 
cutting or decoking phase is a delicate one, because an excessive speed could 
cause a vast fall of material which could flood the crusher below thus creating 
some bridges above the same crusher. The latter one is usually a two rollers 

30 crusher. The cutting water flow rate is about 200 m 3 /h at 180-200 bars. 

The water/coke mixture coming from the coking chamber falls towards the 
bottom and is discharged onto a crusher which sees to reduce the coke at such a 
size so as to be hydraulically transported through pumps. The connection of the 
crusher to the coking chambers is made of telescopic cylinders which have the 
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Hence, below the coking tower, in place of the hopper and the crusher 
moving on a rail, a pre-crusher is placed, it too sliding on a rail, and underneath 
there is a belt which both are set at work when the decoking phase of anyone of 
the towers is carried out. 
5 The innovative equipment forming the new process is highlighted in figure 

1 . The belt conveyor 2 is connected to the coking towers 7 first with a hopper 1 
having the function of gathering and draining the possible surplus material coming 
from the tower, then with a pre-crusher 4 which reduces the coke's size to such an 
extent in order to avoid problems during the following transport phase, and 

10 subsequently with a cylindrical connection 1a having the function of connecting the 
crusher to the coking tower's flange during the cutting phase. The cylindrical 
connection 1a between the coking chamber 7 and the crusher 4 is anchored onto 
the same crusher and it is of the telescopic type controlled by hydraulic pistons. 
The cylinder is sealed on the bottom tower 's flange through an inflatable seal. 

15 This makes lateral leakages impossible. When the discharge is started, the belt 
conveyor 2 moves forward with such a speed so as to guarantee a removal 
capacity greater than the material's output falling from the coking tower. The belt 
is equipped with suitable conical drainage holes (not shown), which allow to the 
aqueous phase to cross the belt's conveying plates and to fall into the lower 

20 collection channel 8. The coke transported by the belt 2 is collected by a further 
draining belt 3 having the function of draining the residual water, and the belt 3 
discharges the solid coke onto a rubber belt 5 which sees to transport the coke 
towards the storage bunkers. All the collection waters 8 get later sent to the 
filtering system 6 which separates the water from the coke that on its turn is 

25 recycled 6a on one of the draining belts. 

In figure 2 the drainage device is described which is the main innovation of 
the whole process. The water/coke mixture coming from the pre-crusher is 
discharged onto the drilled metal belt conveyor 2 through the openings 21 
arranged on the outer housing. The drilled belt conveyor, is placed with a slight 

30 slope in order to facilitate the discharge of the water through the hopper 24, while 
the drained material is discharged from the hopper 23. The entire belt conveyor is 
contained in a metal casing in order to hold both the drained material and the 
water. 
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Referring to figure 1, only the belt conveyor 2 is not equipped with a closing 
plate in the lower part in order to discharge the drained water into the collection 
channel 8 for its entire length. 

The belt conveyor of figure 2 is equipped with a number of devices which 
5 guarantee its perfect functioning. The drained water from the upper part of the 
conveyor is collected in an intermediate channel or trough 25 which on its turn is 
conveyed in the discharging channel 32. The belt conveyor 2 is equipped in the 
return stretch 34 with a number of nozzles 30 necessary to the belt's cleaning and 
fit to clean the holes possibly clogged by the coke's fines. Other cleaning nozzles 
10 33, 31 are placed on the traction drum 26 and on the discharging channel 32, 
respectively. 

Such nozzles are needed for coke's fines removal which might get 
deposited on the surface. For such reason some scrapers 27 and 28 are also 
provided both on the traction drum 26 and on the tensioning drum 22, respectively. 

15 Said scrapers are provided for the material's removal. Another measure used to 
avoid the accumulation of material on the belt conveyor's rollers is the anti- 
adherent coating of the bearing rollers and those of the return stretch. The traction 
drum as well is coated with anti-adherent material in order to avoid the build up of 
material and to increase the coefficient of friction between the drum and the 

20 stainless steel net which forms the driving structure of the belt conveyor. Another 
device which is part of the belt conveyor is the hydraulic tensioning system 29. 

The advantages that are achieved thanks to this innovative process system 

are: 

■ Reduction of the decoking time, with a resulting increase in the system 
25 productivity. The case wherein the coking represents the critical process in 

a refinery is not rare, placing a limit through its criticality to the production of 
the refinery itself. Therefore, reducing the coking process time, in these 
cases, constitutes an extremely interesting perspective. The duration of the 
decoking phase can be reduced, using the invented process, because 
30 currently a limit to the hourly quantity of dischargeable coke from the tower 

exists due to the presence of the crusher which functions as a bottleneck. 
The potential accumulation of coke on the crusher's rollers is thus 
something to avoid as much as possible, because some bridges form over 
the crusher which later on must be manually removed, with consequent 
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risks for the operators and a reduction of the plant s potentials. In order to 
avoid such inconveniences, it is thus preferred to maintain a crushing speed 
(into the coking tower through the water fiow drill) much lower than the tat 
imposed by the crusher. The substitution of the crusher with a P re-crusher, 
at this time of the process hence allows getting rid of this bottleneck. As a 
matter of fact, since the coke doesn't need to be hydraulically transported, t 
is no longer necessary to use a crusher with high reduction ratios. In the 
case of this inventive application a pre«rusher is utilized with such 
considerably lower reduction ratios behveen input and output granulometry 
so as to achieve remarkable capacities without floodings. From this pent of 
view, theoretically the belt has no limits, because it functions as an 

extractor. . 
. Elimination of the possibility of clogging due to the crusher. In the proposed 
process, the pra-crusher does not represent a bottleneck, and a poss.ble 
slipping of material is effortlessly removed. 
. Elimination of a further water addition: currently, due to the need of 
facilitating the coke's outflow as wall as to the fact that the coke ,s 
hydraulically transported, a further amount of water gets added to the coke 
falling from the tower (with about two parts of water for every coke one), ,n 
order to reach a tiansported slurry which consists of about 3*4 parts of 
water for one of coke. This makes the following coke's drainage phase 
axtremely more dflflcult. In the proposed process, the water that must be 
removed from the coke is only that necessary to the coke's outtng. In 
addition, the drainage on the be,, is also made easier by the fact M M. 
,o the innovative system, the coke gets instant* drained on the belt wh.le 
before it remained in contact with the water for a much longer time srnce t 
was hydraulically transported, thus absorbing more water. 
. Elimination of the hydrebins: a consequence of what has been »d m the 
previous paragraph is the complete elimination of the whole dramage 
operation which takes place in the hydrobins, with the resulting savings ,n 
piant engineering, as wel, as in operation and maintenance costs (an 
expensive and complex plant would be entirely eliminated). 



